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(54) Method and apparatus for providing planar and non-planar compliant electrical connections 
between adjacent circuits 



(57) A method and apparatus is provided for electri- 
cally interconnecting a circuit pattern (10) with an adja- 
cent circuit (26) on a substrate (30) The circuit pattern 
(10) is positioned in direct physical contact with the ad- 
jacent circuit (26) to create a single electrical interlace 
(24) between the circuit pattern (10) and the adjacent 



circuit (26). A compliant spring member (36) is support- 
ed by the substrate (30) lor creating a normal force at 
the single electrical interface for holding the circuit pat- 
tern (10) and adjacent circuit (26) together The compli- 
ant spring member (36) Is sufficiently flexible to facilitate 
electrical interconnection of the circuits (10,26) along a 
non-planar substrate. 
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Description 

The present invention relates to a method and ap- 
paratus for providing planar and non-planar compliant 
electrical connections, and more particularly to a meth- 
od and apparatus, for electrically interconnecting a cir- 
cuit pattern with an adjacent circuit on a substrate 
wherein a compliant spring member is provided for cre- 
ating a normal force at a single electrical interlace be- 
tween the circuit pattern and the adjacent circuit. 

Typically, electronic devices packaged beneath a 
vehicle instrument panel are mounted on a thin sub- 
strate (circuit board) enclosed within a plastic box or 
housing having wiring hamesses running into and out 
of the device. The box must be mounted to a support 
structure beneath the Instrument panel and supported 
In an appropriate position, preferably behind the centre 
stack bezel of the Instrument panel for providing elec- 
tronic support to the vehicle temperature control and 
sound systems, as well as olher electronic instrument 
panel components, such as the antilock brake module, 
engine control module, air bag module, etc. 

This assembly can consume a substantiahamount 
of space beneath the instrument panel. The bulky metal 
box with bundles of wires extending therefrom has sub- 
stantial space requirements, and adversely affects 
packaging design efficiency in the vehicle. Furthermore, 
the metal box increases manufacturing costs and vehi- 
cle weight. 

Accordingly, ft has been necessary to develop a 
method and apparatus for integrating assembly of struc- 
tural and electronic components in a vehicle instrument 
panel in a manner In which packaging efficiency is im- 
proved, and manufacturing time, manufacturing cost, 
and weight are reduced. 

U.S. patent application Serial No. 08/642,723, as- 
signed to the assignee of the present application, dis- 
closes a method of integrating assembly of structural 
and electronic components by installing circuit trace pat- 
terns directly onto structural components of the Instru- 
ment panel. However, methods of interconnecting such 
circuits have yet to be developed. It is desirable to pro- 
vide an interconnection method which incorporates the 
material of the supporting structure. 

Known interconnection techniques have their ad- 
vantages and disadvantages. For example, soldering 
will provide an excellentconnection. however, it requires 
the heating of the interface region for attachment and 
removal of the circuit interconnection. To accomplish 
this task, the substrate material must be able to with- 
stand elevated temperatures, typically above 1 33' C. As 
an alternative to soldering, the circuits may be intercon- 
nected using a pin and socket. This technique gives the 
designer the flexibility to place the interconnection at a 
desired location. However, using this method, the recep- 
tacle is typically soldered in place, and thus raises the 
same concerns as the direct soldering of the circuits. 

In an altematrve method, the receptacle may be in- 



stalled using a compliant press-fit connection. When 
press-fit or compliant pin technology is used, it requires 
that the substrate maintain a force on the receptacle for 
a reliable assembly. Therefore, with a plastic substrate, 

5 the material selected must provide higher mechanical 
strength properties than that of a blow-moulded polypro- 
pylene (PP), which would be a desirable material for an 
enclosure structure. The use of a pin to interconnect the 
r^ioclrical circuit will allow the removal of circuits from 

10 the substrate. Installation of a circuit with a pin will, how- 
ever require an insertion force of several pounds. Due 
to the compliance o^ the plastic substrate, the assembly 
area would have to be supported or buttressed. 

Zero insertion force (ZIF) connectors are one pos- 

^5 sibility for eliminating the force problem referenced 
above. In zero insertion force connectors, a lever Is used 
to pinch connection members together for electrical in- 
terconnection. Low insertion force connectors (LIF) are 
similar to ZlFs. Both LIFs and ZIFs are mechanically 

20 cammed, which requires surface space as well as a pla- 
nar surface and the addition of a mechanical clamping 
lever. Such devices typically also Include a plastic com- 
ponent which may creep, which results In loss of normal 
forces over time. 

2S Accordingly, it is desirable to provide a method and 
apparatus for connecting adjacent circuits which allows 
for electrical interconnection along non-planar substrate 
surfaces, creates an airtight seal to prevent oxygen en- 
try, maintains a large normal force over time, and pro- 

30 vides a wiping motion for v/iping away contaminants and 
oxides to facilitate metal-to-metal contact. 

The present invention provides a method and ap- 
paratus for electrically interconnecting a circuit pattern 
with an adjacent circuit on a substrate by positioning the 

3S circuit pattern in direct physical contact with the adjacent 
circuit to create a single electrical interface, and using 
a compliant spring member supported by the substrate 
for providing a normal force at the single electrical inter- 
face. v';herein the spring member is sufficiently flexible 

<o for electrical interconnection on non-planar substrates. 
More specifically, the present invention provides a 
method of electrically interconnecting a circuit pattern 
with an adjacent circuit on a substrate, comprising: 1) 
positioning the circuit pattern In direct physical contact 

45 with the adjacent circuit to create a single electrical in- 
terface between the circuit pattern and the adjacent cir- 
cuit; and 2) providing a compliant spring member sup- 
ported by the substrate for creating a normal force at the 
single electrical interface for holding the circuit pattern 

so and adjacent circuit together The compliant spring 
member is sufficiently flexible to facilitate electrical in- 
terconnection of the circuits along a non-planar sub- 
strate. 

The present invention further provides an appara- 
55 tus for electrically interconnecting a circurt^pattem with 
an adjacent circuit on a substrate. A substrate is provid- 
ed for supporting an adjacent circuit in direct physical 
contact with a circuit pattern to create a single electrical 



3 
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interface between the circuit pattern and the adjacent 
circuit. The substrate is provided with a channel for re- 
ceiving a compliant spring nnember The compliant 
spring is configured to create a normal force at the single 
electrical interface for holding the circuit pattern and ac- 
jacent circuit together. The compliant spring member is 
sufficiently flexible to facilitate electrical interconnection 
of the circuits along a non-planar substrate. 

In one embodiment, the channel is formed along an 
edge of the substrate, and the compliant spring member 
is an elongated elastomeric member disposed in the 
channel. In a further embodiment, a cover is provided 
with a tab protruding therefrom. An elastomeric member 
is connected to the tab. and the cover is installed onto 
the substrate such that the elastomeric member is in- 
serted into the channel and the cover is positioned over 
the circuit pattern tor protecting the circuit pattern. 

In another embodiment, an elongated elastomeric 
member having electrical dielectric properties is hollow 
and includes a metallised interior surface as well as a 
plurality of discrete conductive regions on the outer sur- 
face of the hollow elastomeric member In this configu- 
ration, the metallised interior surface and conductive re- 
gions co-operate to form a capacitor for filtering unwant- 
ed electrical signals. 

In a further embodiment, the elastomeric member 
includes a top portion protruding from the channel. The 
top portion is metalliseo to form a compliant conductive 
button. In this configuration, a third mating circuit may 
be stacked over the substrate such that the third mating - 
circuit is electrically interfaced with the compliant con- 
ductive button. 

In a preferred embodiment, the flexible circuit pat- 
tern and adjacent circuit are laid in overlapping relation- 
ship in a channel formed in the ^jbstrate, and the com- 
pliant spring member is inserted into the channel over 
the overlapped flexible circuit pattern and adjacent cir- 
cuit. The Compliant spring member may be an elasto- 
meric spring member or a non-elastomeric spring mem- 
ber, such as a compressed metal spring. 

Alternatively, the compliant spring member may 
comprise a compressible spring member integrally 
moulded as part of the substrate. 

Accordingly, an object of the present invention is to 
provide a method and apparatus tor electrically inter- 
connecting a circuit pattern with an adjacent circuit on 
a substrate, wherein a single electrical interface is pro- 
vided between the circuit pattern and the adjacent cir- 
cuit, and electrical interconnection may be facilitated 
along a non-planar substrate surface. 

The invention will now be described, by way of ex- 
ample, with reference to the accompanying drawings, 
in which: 

Figure 1 shows a schematically arranged sectional 
view of an apparatus for electrically interconnecting 
a circuit pattern with an adjacent circuit on a sub- 
strate in accordance with the present invention; 



Figure 2 shows a schematically arranged cross- 
sectional view of an apparatus lor electrically inter- 
connecting a circuit pattern with an adjacent circuit 
on a substrate in accordance with a first alternative 

5 embodiment of the invention; 

Figure 3 shows a schematically arranged perspec- 
tive view of an elastomeric member with conductive 
regions disposed thereon in accordance with a sec- 
ond alternative embodiment of the invention; 

10 Figure 4 shows a schematically arranged sectional 
view of an apparatus tor electrically interconnecting 
a circuit pattern with an adjacent circuit, and further 
including a third mating circuit in accordance with a 
third alternative embodiment of the invention; 

15 Figure 5 shows a schematically arranged cross- 
sectional view of an apparatus for electrically inter- 
connecting a flexible circuit panern with an adjacent 
circuit in accordance with a fourth alternative em- 
bodiment of the invention; 

20 Figure 6 shows a schematically arranged sectional 
view of an apparatus for electrically interconnecting 
a flexible circuit pattern with an adjacent circuit in 
accordance with a fifth alternative embodiment of 
the invention; 

25 Figure 7 shows a schematically arranged sectional 
view of an apparatus for electrically interconnecting 
a circuit pattern with an adjacent circuit in accord- 
ance with a sixth alternative embodiment of the in- 
vention; 

30 Figure 8 shows a schematically arranged perspec- 
tive view of an apparatus for electrically intercon- 
necting a flexible circuit pattern with an adjacent cir- 
cuit in accordance with a seventh alternative em- 
bodiment of the invention; 

35 Figure 9 shows a schematically arranged exploded 
sectional view of an apparatus for electrically inter- 
connecting a flexible circuit pattern with an adjacent 
circuit in accordance with an eighth alternative em- 
bodiment of the invention; and 

40 Figure 10 shows a schematically arranged section- 
al view of the assembly illustrated in Figure 9. 

The present invention presents an interconnection 
method which allows for the use of a metallised low tern- 

45 perature compliant substrate, such as those used in 
blow-moulding processes. The metallisation of the sub- 
strate will serve as an interconnection oetween the sub- 
strate and a partitioned circuit, or flexible circuit pattern. 
A "flexiole circuit pattern' is a circuit pattern disposed 

so within a thin flexible polymeric sheet, such that at least 
a portion of the "flexible circuit pattern' is flexible. The 
substrate metallisation may be a conductive pattern 
which is plated onto the substrate, or it may comprise a 
flexible circuit inlay. 

55 The invention also capitalises upon the compliance 
of certain polymers, such as polypropylene (PP), to 
serve as a low insertion force receptacle for component 
mating. Further, the invention presents a removable re- 
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tention elastomer which serves to retain an electrical in- 
terconnection between adjacent circuits, and to apply 
the required electrical interconnection normal force. 

The invention was developed using polypropylene 
blow-moulded base substrate, however the technique 
described herein could be used on a variety of materials 
over a wide range of material stiffnesses, as well as a 
variety of substrate manufacturing techniques. 

The present invention provides a method and ap- 
paratus for establishing an electrical Interconnection be- 
tween two metallised surfaces, particularly between a 
circuit pattern and an adjacent circuit, by aligning their 
mating surfaces, and clamping the structure by means 
of a spring member supported by the substrate. 

Referring to Figure 1, the present invention is illus- 
trated schematically The Figure schematically illus- 
trates a method and apparatus for electrically intercon- 
necting a rigid circuit pattern with an adjacent circuit. 
The circuit pattern 10 comprises a flexible circuit pattern 
substrate 12 with partitioned circuits represented by the 
conductive traces 1 4, 1 6 on opposing sides of the circuit 
substrate 12. A metal edge clip 18, which is well known 
in the art, is soldered to the circuit traces 14,16 of the 
circuit pattern 10 at the solder locations 20,22. The met- 
al edge clip 1 8 creates a conductivG path from the circuit 
pattern 10 to the connection interface area 24. The con- 
nection interface area 24 provides a single electrical in- 
terface between the circuit pattern 10 and the adjacent 
circuit 26, which is represented by the circuit trace 28. 

The adjacent circuit 26 is supported by a main sub- 
strate 30. which has a channel 32 formed therein along 
an edge 34 thereof. The main substrate 30 is preferably 
a moulded plastic component. A spring member 36 is 
disposed within the channel 32. The spring member 36 
is preferably an elongated elastomeric member, which 
acts as a spring for applying normal forces onto the con- 
nection Interface area 24 to maintain the required mat- 
ing interface forces. This interconnection method allows 
non-planar substrates to be interconnected due to the 
flexibility of the spring member 36. This type of elasto- 
meric cord (spring member 36) is also easily replacea- 
ble, and removable for servicing of the partitioned sub- 
strate. Furthermore, in this configuration, the spring 
member 36 need not be electrically conductive, which 
enables the use of a variety of spring member materials, 
such as elastomers. 

Turning to Figure 2. a first alternative embodiment 
of the Invention is shown. Due to the compliancy ol the 
elastomeric spring member 36, it is possible to eliminate 
the clip spring 18 shown In Figure 1, and establish the 
connection interface directly to the base substrate. In 
this embodiment, the circuit pattern 40 comprises a sub- 
strate 42 with a circuit represented by a conductive trace 
44 thereon. A plastic cover 46 is provided with a tab 48 
protruding therefrom. The elastomeric member 50 is se- 
cured to the tab 48, and the cover is snapped onto the 
substrate 30, such that the elastomeric material 50 is 
disposed within the channel 32, and the cover 46 Is dis- 



posed over the circuit pattern 40 for proteplipg the circuit 
pattern. The cover 46 may be configured to snap into 
the main substrate 30 to aid in assembly of the substrate 
and in installation of the elastomer 50. The elastomer 
5 50 may or may not be integrally secured with the tab 43. 
The adjacent circuit supported by the main substrate 30 
is illustrated by the circuit trace 52, Accordingly in this 
configuration, the circuit traces 44,52 are electrically 
connected at a single interface 54. 

^0 Alternatively the spring member or elastomeric 
member may comprise a thin-walled plastic tube which 
is compliant and, upon compression, provides force on- 
to the surrounding walls. This plastic tubing may be ex- 
truded using a dielectric material, and later metallised 

'5 on its inner and outer surfaces. Using this configuration, 
the tube will provide a capacitance between the terminal 
contact point and the inner wall of the tube. The config- 
uration will then provide an electrical filter capacitor be- 
tween the terminal and ground when the inner metal- 

^0 lised tube wall is electronically grounded. The configu- 
ration could be further enhanced by coating the outer 
surface of the metallised tube with a resistive material, 
such as a polymer thick-film resistor material, so that the 
tube provides an interconnection node having a series 

2S resistor and capacitor with the metallisation on the in- 
side of the tube. 

Such an alternative spring member embodiment is 
illustrated in Figure 3. As shown, the hollow elastomeric 
tube 56 is provided with metallisation 5S on its interior 

^0 surface. Also, discrete conductive regions 60, 62, 64. 
68 are provided on the outer surface of the elastomeric 
tube 56. Accordingly, when the assembly shovm in Fig- 
ure 3 is inserted into the channel of the base substrate, 
the metallised surface 59 and the discrete conductK^e 

^5 regions 60, 62, 64, 68 co-operate to form a capacitor for 
filtering unwanted electrical signals. The conductive re- 
gions 60, 62. 64, 68 may be established by a variety of 
techniques, such as direct application of a conductive 
material onto the elastomer. Conductive patterns may 

^0 also be applied to the outside surface of the hollow (or 
solid) elaslomerc tube 55, or assembled as a lamina- 
tion, such as a flexible film circuit. The metallisation 58 
on the inner surface of the tube 56 forms a conductive 
path below all the contact points of the interconnection 

J5 system, separated by the thickness of the tube wall. It 
is necessary to separate the metallisation on the outside 
of the tube (i.e. the discrete conductive region 60, 62, 
64, 6S), and this separation may be accomplished by 
masking, abrasion cubing, laser trimming, or by using 

^0 chemical etchanls. 

In still another configuration, the elastomer as de- 
scribed previously may be replaced with a circuit board 
having elastomeric properties within its base material or 
within a compliant assembly attached to it. In this case, 

55 the printed circuit board is compliantly clamped with the 
interface of the adjacent circuit. The elastomeric prop- 
erties of the circuit board, or compliant assembly sen/es 
as a spring to apply normal force onto the interconnec- 
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tion interface. Since the design incorporates a comp.iant 
interface, it provides a self-adjustable attribute toabsorb 
variation in the assembly stack as well as built-in com- 
pensation to dimensional changes over environmental 
exposure. In addition, the compliant structure will also 
provide a damper to absorb mechanical vibrations. Al- 
ternatively, a pivotal attachment could be used for ap- 
plying compressive forces to the spring member. 

It is further possible to use the conductive elastomer 
for the interconnection of multiple substrates This may 
be accomplished by allowing the elastomeric material 
to protrude out of the channel, where it may come in 
contact with a stacked substrate. Such a oesign is illus- 
trated in Figure 4. 

Referring to Figure 4, a third alternative embodi- 
ment of the invention Is shown. In this embodiment, the 
main substrate 72 forms a channel 74 therein, and has 
a circuit trace 75 thereon which extends into the channel 
74, and is representative of an adjacent circuit. A parti- 
tioned circuit 7B is representative of a circuit pattern, and 
includes a circuit trace 60 thereon representative of the 
circuit pattern supported by the partitioned circuit 75. 
The circuit trace 80 also extends into the channel 74. 
The elastomeric member 62 includes a metallised sur- 
face 84, and atop portion 86 which extends through the 
top of the channel 74, and is also metallised to form a 
compliant oDnductlve button 68. Accordingly, a mating 
circuit go may be stacked on top of the main substrate 
72 such that the conductive terminal 92 of the mating 
circuit 90 engages the metallisation on the compliant 
conductive button 88. The elastomeric material 62. par- 
ticularly the elastomeric features of the top portion 56 of 
the elastomeric miaterial 82. will provide normal force for 
establishing the required interconnection forces be- 
tween the conductive terminal 92 and the top of the con- 
ductive button 88. 

Referring to Figure 5, a fourth alternative embodi- 
ment of the invention is shown. This method provides a 
mating interface between two circuii elements by align- 
ment of the two circuits and insertion into a C- or U- 
shaped channel. Once installed, an elastomeric spring 
is inserted into the channel to retain the circuit interface 
and to provide the required mating force. As shown, the 
substrate 96 is provided with a channel 98, and the flex- 
ible pattern 100 and adjacent circuit 102 are laid in over- 
lapping relationship within the channel 93. and an elas- 
tomeric member 104 is then inserted into the channel 
93 over the overlapped circuits for providing the required 
normal force for the electrical interface 1 06. This design 
is particularly advantageous for interconnecting flexible 
circuit patterns on a non-planar substrate. The channel 
98 may be easily formed in the substrate for facilitating 
such a method. 

Turning to Figure 6, an embodiment is provided in 
which the compliant spring member comprises a com- 
pression spring member which is moulded as an integral 
part of the substrate. In the metnod shown, an elasto- 
meric spring is formed above and below the mating elec- 



trical interlace. The compression of these elastomer 
springs secures the mating position of the interface and 
provides the required normal mating force. 

The embodiment shown in Figure 6 provides a base 

5 substrate 110 and a cover 112 each of which form a 
spring member 114,116 as an integral part thereof. The 
spring members 1 1 4, 1 1 6 co-operate to compress adja- 
cent circuit patterns 1 1 8. 1 20 together at the circuit inter- 
face 122 in the direction indicated by the arrows. 

TO In the embodiment shown in Figure 7. a plurality of 
wires 1 30 are electrically connected to a circuit pattern 
132 by compressing the wires 130 against the circuit 
pattern 132 by means of opposing elastomeric spring 
members 1 34. 1 36, which are supported, respectively. 

IS by a cover 1 38 and base substrate 1 40. 

A seventh alternative embodiment of the invention 
is illustrated in Figure 8. In this embodiment, first and 
second flexible circuit patterns 150,152 are electrically 
interconnected by means of a clamping device 1 54. The 

20 clamping device 1 54 comprises a base 1 56 with a cover 
158 hinged thereto. The base 156 and cover 158 are 
provided v^/ith elastomeric pads 160, 162. 164 for com- 
pressing the circuit patterns 150,152 together For at- 
tachment, the first flexible circuit pattern 152 is installed 

25 over the base 156 and properly aligned by ihe clamps 
166. The second flexible circuit pattern 150 is then in- 
serted underneath the cover 1 58 in a manner to overlay 
the first flexible circuit pattern 1 52. The cover 1 58 is then 
pivoted toward the base 156 about the hinge 167, and 

30 the pad 164 grabs the flexible circuit pattern 150 and 
partially slides it across the circuit pattern 1 52 to create 
a wiping action for wiping contaminants from the inter- 
connection area. The slots 169 allow this sliding of the 
pattern 150 along the clamps 166. The clamps 166 then 

35 engage the cover 1 58 for bcking the interconnection. In 
this configuration, the elastomeric pads 160, 162, 164 
provide the required normal force for electrically inter- 
connecting the first and second flexible circuit patterns 
150,152. Preferably, a living hinge arrangement is used 

•^0 for hinging the cover 158 to the base 156. 

The elastomeric pads 160. 162, 164 sen/e as the 
compliant spring to maintain the required clamping and 
mating force on the electrical interface. The elastomeric 
pads, v;hen incorporated with the cover 158. may pro- 

-^s vide for environmental sealing and electrical insulation 
of the connection. It should be noted that in this config- 
uration, the elastomeric springs may be replaced by de- 
signing a spring member into the base or cover struc- 
ture, as shown in Figure 6. 

so The two mating circuit substrates 150,152 may be 
separate elements, part of the base or cover structure, 
or a wiring harness. For example, the electrical connec- 
tion can be flex-circuit-to-flex-circuit, FR4-to-flex-circuit. 
flex-circuit-to-encapsulated-wiring, or other variations. 

S5 Additionally, one or both of the substrates may be pop- 
ulated with electronic components adjacent the electri- 
cal interconnection. 

Turning to Figures 9 and 10, an eighth alternative 
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embodiment of the Invention is shown schematically In 
which the elastomeric spring described with reference 
to the previous embodiments Is replaced by a formed 
metal spring. As shown, the substrate 170 includes a 
channel 1 72 formed therein, and first and second flexl- s 
ble circuit patterns 1 74, 1 76 are overlaid within the chan- 
nel 172, and a compressed spring 178 is Inserted Into 
the channel 172 over the overlaid flexible circuits 
174,176 for providing the required normal force for the 
electrics! connection between the circuits 1 74, 1 76. io 

In this configuration, as in other configurations de- 
scribed herein, wiping away of contaminants and oxides 
is accomplished when the compressed spring Is insert- 
ed into the channel, thus allowing metal-to>metal con- 
tact between the adjacent substrates 174.176. It is pos- ^5 
sible that the distal ends 1 80, 1 82 of the spring 1 7B could 
be used as a heat sink for dissipating heat generated at 
the electrical interconnection between the substrates 
174,176. If needed. Also, the spring 178 could be used 
as an electrical contact or it could be bent to facilitate 20 
stacking of a mating circuit board on top of the assembly. 



25 5. 



Claims 

1. A method of electrically interconnecting a circuit 
pattem (10) with an adjacent circuit (26) on a sub- 
strate (30), comprising: 

positioning the circuit pattem (10) in direct 30 
physical contact with the adjacent circuit to cre- 
ate a single electrical interface (24) between 
the circuit pattern (10) and the adjacent circuit 
(26); and 

providing a compliant spring member (36) sup- 35 
ported by the substrate (30) for creating a nor- 
ma! force at the said single electrical Interface 
(24) for holding the circuit pattern (10) and ad- 
jacent circuit together (26), wherein said com- 
pliant spring member (36) is sufficiently flexible 
to facilitate electrical interconnection of said cir- 
cuits along a non-planar substrate. 

2. A method as claimed in claim 1 . whetein said step 
of providing a compliant spring member supported 
by the substrate comprises: 

fomiing a channel along an edge of the sub- 
strate; and 

inserting an elongated elastomeric member in 50 
the channel to form the spring member 

3. A method as claimed in claim 1, wherein said step 
of providing a spring member supported by the sub- 
strate comprises: ss 
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providing a cover with a tab protruding there- 
from; 

providing an elastomeric member connected to 
the tab: and 

installing a cover onto the substrate such that 

the elastomeric member Is inserted Into the 
channel and the cover Is positioned over the cir- 
cuit pattern for protecting the circuit pattern. 

A method as claimed in claim 2, wherein said step 
of Inserting an elongated elastomeric member in the 
channel comprises: ^ 

metatlls'ng the interior surface of a hollow elas- 
tomeric member. ^ 
providing discrete conductive regions on the 
outer surface of the hollow elastomeric mem-, 
ber; and 

Inserting the hollow elastomeric member Into 
the channel such that the metallised surface 
and conductive regions co-operate to form a 
capacitor for filtering unwanted electrical sig- 
nals. 

A method as claimed in claim 2, wherein said step 
of forming the channel comprises forming the chan- 
nel such that a top portion of the elastomeric mem- 
ber may protrude from the channel when the elon- 
gated elastomeric member is inserted into the chan- 
nel, and the method further comprises: 

metallis'ng said top portion of the elastomeric 
member such that the top portion functions as 
a compliant conductive button; and 
stacking a third mating circuit over the sub- 
strate such that the third mating circuit is elec- 
trically interfaced with the compliant conductive 
button. 

An apparatus for electrically interconnecting a cir- 
cuit pattern (10) vMh an adjacent circuit (26), com- 
prising: 

a substrate (30) supporting the adjacent circuit 
(26) such that the circuit panern (10) and adja- 
cent circuit (26) directly contact each other to 
form a single electrical interface (24); and 
a compliant spring member (36) supported by 
the substrate (30) and configured to create a 
normal force at said single electrical interface 
(24) for maintaining said direct contact,, wherein 
said comoliant spring member (36) is sufficient- 
ly flexible to facilitate electrical interconnection 
of said circuits (1 0,25) along a non-planar sub- 
strate. 



forming a channel along an edge of the sub- 
strate; 



7. 



An apparatus as claimed in claim 6, wherein said 
substrate fo'ms a channel along an edge thereof, 
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and said comptiam spring member comprises an 
elongated elastomeric member disposed in the 
channel. 

8. An apparatus as claimed in claim 6. wherein said ^ 
substrate forms a channel along an edge thereof, 
and the apparatus further comprises: 

a cover with a tab protruding therefrom; and 

an elastomeric member connected to the tab. 70 
wherein the cover is installed onto the substrate 
such that the elastomeric member is inserted 
into the channel and the cover is positioned 
over the circuit pattern for protecting the circuit 
pattern. '5 

9. An appTralus as claimed in claim 8, wherein said 
elastomeric member comprises a hollow member 
with a metallised interior surface and discrete con- 
ductive regions positioned on the outer surface of 
the hollow member such that the metallised surface 
and conductive regions co-operate to form a capac- 
itor for filtering unwanted electrical signals when the 
elastomeric member is inserted into the channel. 

2S 

10. An apparatus as claimed in claim 7. wherein said 
elastomeric member comprises a top portion pro- 
truding from the channel, said top portion being 
metallised, and the apparatus further comprises: 

a third mating circuit stacked over the sub- 30 
strate such that the third mating circuit is electrically 
interfaced with the metallised top portion of the elas- 
tomeric member. 
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